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(54) REACTOR FOR PRODUCING SYNTHETIC GAS AND METHOD FOR PRODUCING THE SYNTHETIC GAS USING THE SAME 

- (57) Abstract: 

PURPOSE: A reactor for producing synthetic gas and a method for 

producing the synthetic gas using the same are provided, which 
control the discharge of carbon dioxide and recycle waste heat 
having been emitted to the atmosphere for a while. 

CONSTITUTION: The reactor for producing synthetic gas comprises a 
fuel supply holed) and an air inlet(2) to supply fuel and oxygen; a 
mixing part(4) which is to mix the fuel with the air; an electric heater 
(5) which, induces the ignition of the flown-in mixture gas; a 
combustion catalytic layer(6) which is prepared by wash-coating 
cordierite with Ce02, where each 1 wt.% of Pd and Rh is dipped in; 
a reforming catalytic layer(7) which promotes combustion and is formed on the outside of the combustion catalytic layer(6) 
and prepared by dipping NiO, CaO. K20, Si02 and MgO in alumina, in the method, which uses methane as a heat source 
and produces carbon monoxide and hydrogen from the methane by a reforming reaction, carbon dioxide and water, which 
are the discharge gas of the methane used as the heat source, are collected to the reactor and are reused as raw 
materials by adding an excessive amount of methane thereto. 
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(54) &^7h>i «|SS aj^7| 5! o|§ o\%^ &^7F:*:a| jqjsS-a 



.21. — , 

^•■^m ^ioh7| S7|3|EH(5). ^rll* ^:1^^D||S(6), ^#7| ^ 0| {i^FBhrtol 7H^S ^SoF7| ^oj-^HS^oH 

y-ScHI 5iOiAi, ^^o^ AhSS D||tho| bH7F>iiOj o|Ahsnh4rah^#7|# ^i-S7|^ sl^^FJl DilS-# 7|-§hoi :^^A^s. 

1 : SSS3^2:g7|^ojzfL 
3 : ^±.y\±L^m=i-.A : 
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5 : S^l^lEi 6 : 
7 : 7H§^n|| 8 : 



^'H^gS-E -^^1 Dilthoih ^#7|# 01= 800- 900 "coil AH ^DH^hgA|7iAi ^>:4ShE[:^^ S^W^I-^ g 
CH4+H20 *-> CO+3H2 

o|£-ia- o|§-o!- g§-& 1926'd BASF A|-oj|AH %\^ ^^s\o\ o|d| A-{|7i|2ioj g§o| sj^Jl ^^^3^ o^^:2+ . 

^ofiAi g<a5j 7|So| stss ^^EHoluK 7H^y-g>^t ^y-S ^"-^l % ^dH^I coke ^^il^PI ^3|-o^ ^§7|-l- S^oij 
ulsH sun Jih^o^ 600"'900t) ^x|A|?| 5ic^K 

Ol&IS- S^l-Oi ^OlX|-^ 11^1^71-:^ ^^M-^Fb}-^-^ #£7|- C|-o|:^(.a) 7H|£E^| #S:oj. ^^o| oj-s^qol- thi^S^ 

^ Ah^^ ^ o|on:j DilS-^^l S-^^ A|-^^ ^ 01 - OFMBK ^^^|- :±:qOi|A-i a7|s|-^^:°^ 

^H^^l-S^ ^^ei- S^y-§(AH > 206 KJ/hr)o|J5.^ ^^^^Bj Sg^ol S^^MI St^K o|# ^I^M tHMS ^^^l^l-^ ^\ 

Lio| o^^^AH xj^7|.>.(^:- o|#^|-7il S i^K SEt]- ^A±.^ #oi|-^ 0| <M-ShB!->::£|- 4^#7|7|- ^lh£|oi si^ 

Dil, #aHo| «i-^oi|AH^ £[A| 7flsyj-gcH| gs^oh ^n|- o|§3l-:ii L_(-cHx| o|>4^(^B!-::ts|- ^§7|7|- iU-S 

(500-800-0^ S^l-oi i:H7|#o^ ^»-S^c>i s^cK s^o| - oj-^^i o|^|.o:j a|-S£|-^ ^gM^aHojlAH^ %9\ 

-§71^ u||<g^ o|§ehx|^ ctH^oii o|-^ chimai A^#o| j^^^ n^oiiAi -i-H-a-loj- ^o|a|- S ^ ^IcK 



oi o|Al-2^B^d::a^ ^s7|oii ii|-ojo| 7h^Foi A^s.§|-^ 3|-Di, ^ ^»-°|o| Hj-g7|^ oi^m ^s- 

#£i|o| 7|## ^^\Q\ lh^7F^o| co^h 3H2# ^^^I^PI ^l^l-oi^ #^^^#2! 1# "^^^mn sol 

71-^11 AiO|: ^foi. 0| OF£i|o| SJ-g^^ 2£|- ^-gg -i-^fO^ ^CHSJ^K 

CH4+202 ^ C02+2H20+AHy-g^ 20i| ^I^FO^ COg 5i HgO^ I^H^I COg-t 
Oil ^-^ ^i-Ssg^SojcK ^Eoh ^"#^1-^ H 

^ ^SojlAi^ #aHo| 7|#oi|Ai-^ ziqi^ ^•"S^I^El CO2 S H20# ygoil o|#^p| ^e|-ai o|-£iio| y-gA] 3al^ ^o| Di|E|-a| 

oi#§FDi. bH7i-:i:oii 2#si Dii^hoi ^:^H^^a c^so| 4, 5st ahsol atsai^K 
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CH4+3/202 ^ C02+H20CH4+C02 2CO+2H2CH4+H20 ^ C0+3H2^^7| 3^ 4. 5S ^l|■o^S ^-E ofg 

3CH4+3/202 ^ 3CO+6H2tcJ-aH ^ ^''i^oilAH-^ ^EH y\^o\\A-\^ q|7| ^^S^IEl 0|>Hs|-Eh:di^a|- 4^#7|^ :^ll4^§s|c>1 ^oi 

^o{\A-\2\ 3^ Mc|. Si:0|cK 

S ef§7|^ & x^|^a^go^l sjth^i-i^ i^^g A!:^^^ ^o^, :i SSi^ ^il2£fiF 

o^seJ DilEh^ S^l-Oi g7|^a^(2)» #^hOi g7|£i- «^7;|| ^D-^(4)0||AH ^fh 

^saF g7|a| ^iJ-b|#^ 3 : 20|pi, o|# Dial ^7|e|E^(5)» ^mM^ ^\^^\ ^7| ^^oj 3oo'C7[- ^x|£|5e^ 

ei#7| Lfl^^ ^-iJAl^MI £|S #&7hr^^ ^lh^(4)S SJlh^hSAi dlS#0|7h ^CH«-W| £1Q1 g ^f^SjCH S 
S:^7F Ajxl-HlS S7|^|&|(5)S| S^-^ 5^:|-E^S C^K 

m o.E.\ii ^if5L| ^^^^t-e^# ^^^A|7|:ii Diy-S^i-EH^ 2x1- ^Dfiel 7f|^^DH^(7)o.^ oi^gcK 2n ^ 

°m\M^ DllEh^^t^S S^f 0|>4shBh4:a|- SOI aiy-S mi^hJil- y-SHjCH ^^isFBhrt^ ^^A|^cK <a:A.^D||g(e) 

n :7H^^aHS(7)-B S^AlJ'i:]! 7l|^^aHe(7)^ ^:±:^°HS(6)# #B1M1.SE^ ^^^^^^ HolU 9:4:^ 

DBOllA-1 a^Ajg OlgS ^ SiC^K ^i^^^nH S(6)31h 7HS^°HS(7)^ (8)011 Y^^S^K 

Jl^(500-800'C)0|ni, 0| ^%y\ 0 Sail&7|0||AH u^g7|^ ^^=1^ 

Dill!':ah^7|#oi|'at^o^AH S^ll^i^ o\\l-\x\ sSM ^ ^cih. 

?3^^t]fl-^ Pd^ Rh7f z|z]- i^sfo^Mi ce020il g-:^|s]al ^l:^|o^a^o|Mo^| ^J^H ^§(wash-coating)£|cH Pd-Rh/cordierite# 
AhS^h-^ ^01 uFBf^sFoi, 7Ha ^°H-^ NiO, CaO, K2O. SlOg, MgO go| ^^omoil S-x|h|cH ^oH# Ah§^fe 50I uHf 

^ ^gal -^Ajo^i^ cF^jiF ^ch. 

[UMn ^^o\\M^\ y-S u||7|-:^o| g^j^^- 3<^^S^'(ASPEN PLUS ReL9.3-1)» o|§H|-oi oi7\o\\A-\ y-g 

0\\^9i ^a^oi:^ ^^^[^^ Oil 3^o|| <^0i9] #J1|- ^^^^ H7i| 3p| 3/2-i-McF 2S^| 

^5^F^ ^l-^HDi, ^aH^Sri^ y-g^S^ 800-caFJl 7|-seF«cK £Eo!-7Hayg-& s|-^^§oi| sascl-zi 7FgeF«OD:| 

7ll^y-goi|Aio| yg7( yj-g^^- ^hg^Zdoil :H^[ MSl^ ZLOH^I a|)7h^ zs^S SAj. 2.A|-« m^oi ^^l-oj 

7|-S^|-51c^K S^^-BAl- ^Dfloj^Ai Dj|Bi-o| g^^goii i4# ^011^4: ^^fiF7l|S ^0||AHo| ^^#o| S.u|- oh 
BH^I S. loll- a^D^. -gi-Dil^l-ai ZIEHJE-^ 5CH|3i2.h 
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• •! 


1 0 




v.O 


0.40 


Temper at ure( "C ) 


523 4 




fiOO 0 


CQR. n 

OoO.U 


CH4 


1.197 




V. JlOr 


U. 14/ 


Q2 


0 


0 


0 


0 


N2 


10.88 


10.88 


10.88 


10.88 


CQ2 


1.135 


0.915 


0.517 


0.51 


CO 


0.651 


1.323 


2.362 


2.343 


Hz 


2,563 


3.632 


5.048 


5.069 


H2O ; 


1.044 


0.846 


0.639 


0.637 



g>4s^A^ Di|B!-o| o^d::^□[|^^^cH|A^ <a:^y-go| ^cHy- tEH u\\^9.\ 3##o| 0.45O|Ai-^ ell 7f|^u}gcH| gstf ^# ^dH?^4:: 
^ ^c^l-^ ttH^l b||7hr^^^5E-^ 680TCO|Di u[|7|->^^^-& 5.069g, ^t^m^^y^ 2.343 

S. al^l-g DilE^:aho|A!.^Bh:±:i ^t^t0.147#al^ 0.51*01 s|o^ sc^i. u||^H|- ^-s,^^ Q 337^01 ^ ^ o^^K 

[^A|oi| 2]yS7|-:^^-^ 99.9%a| DflihJil- 21%a| i4^(He base)# A|^§3|-oi DflEhJi}- Ah-A.7|. 2|zf sqi 29] *b|# 7|-x|^^ MFC# 

ois^i-o:i ^ ^^wsi 7iis§ ^□H7|-2e!-^^ ^i-g^i^o^ y-^7i*ii7h #iLh^i-i^ ^h5iHDi, ^b^ih 

9\ ^^^^^ 131.5ml/mino^ ^^7i\ ^[oi d\\B^±. "hSiF 7||^ "J-gol 04^x1 ^oi^^^ ^|.ojc|., a:l::>*^l 

SSI °f7| ^|eh04 W-S7I fil^S EF^^hSlcK HJ-§ ^ U||7|-:^^ 7\d^ H^n|-.£Z1£|| ^ (9 9 600D)S| TCD# 0|#3|- 

01 -&^ohaoD:| ^ig « CARBOXEN 1000* A|.gS|-giiK 

yOCCOllA-l ^a]^ ^^l-g- iy-7| 5B| 0|^x|o| 6^o| 97.30/^011 5^11 i^^l-^ 5.84Sli|- 0|B*l^ 3*^1 ^^^i^hS^^ 

70.7%oi| eilS-eh^ 2.I2S0I ^Ol^OD:!^ ^Ai-^^ OlAj-^l-El-rt: 0.62Sait #0| 0.42*01 ^Oi^cK ^ ^^#^1 ^-fel-^ 0|-£|| 
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Hz 


CO 


C02 


CH4 


O2 


H2/C0 


r 0 


* 






26.71 


16.10 




300 


12.11 


0.00 


14.38 


18.57 


0.00 
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15.13 


0.00 


13.74 


16.89 


0.00 
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400 


19.92 


1.45 


12.56 


14.86 


0.00 


13.71 


500 


29.33 


5.25 


10.89 


10.12 


0.00 


5.587 


600 


37.67 


10.94 


7.85 


4.37 


0.00 


3.443 


700 


42.39 


15.42 


4.54 


0.00 


0.00 


2.75 


750 


43.94 


16.81 


3.91 


0.00 


0.00 


2.614 


800 


43.76 


17.02 


1.78 


0.00 


0.00 


2.571 



A^7| Q\\^9.\ ^aH^ri: y-gcHlA-i^ ^^H^ Pdsi- Rho| lwt%:7|- CaOgOil a^l^cH ^DMa|-o|^oi| ^J4H^il(wash coating)^! 
o\ 91^ Pd-Rh/cordierite# Aj-g-^F^ODi, ^#7|fi|- o|>4^e!-^o| 7Hg# ^oH^fe NiO 22wt%, CaO 13wt%, KgO 6.5wt%, 
' SiO 

2 15wt%, MgO 12wt%7|- ^^□|u^o{| 37:|£|c>] o^- ^dh^ A^S.e^ScK 



§1- bHMg-^l* xi|<i|A|s ^ o|7| m|«.oi| #ifq|bi| ^^9\ ^!^7^ri: 7||SS-*|s| n^o\ 7|-fe§|-Di a^c>il>H 1.7-2.8 §.£ 

^H^^^al i:Hti| 2.3aH^I ^^^C-a^a^l-^ n^rt:, ^^M-lihEhrli 9S/7|^ 4#)^ ll'^7^:±lS ^ Sii^K SEzl" S^H QAilTij^H 
-^:^^|7^ £|:iL ^-^ 0|>4^(.E|-^o| un^^ ^§q)b| 70% ^Il|■7^ y-S^ ^:iiFcH|Ai-^ y-S^i 700'COil 

M 0.62SSI 0|>4sH!->v^7l- 70%((2-0.62)/2^), a& Zl i:H7|§o^ ai.^sja;{0 :^A^S§|■oi o||Lix| o| 

^DHS(7)o| S^^Di, ^^^aHS(6)-& Pd^l- Rh7F zj-z^ igtf%^ CeOg 

Oil ^POiEIOIMOil 31! (wash-coating) SOi Si^CH, :?Hg^OH# (7) ^ NiO, CaO, K 

2O, SiOg. Mg07|- ^^amoil ^x\s\o\ sife S# ^g^S S-^7h^ y-g:^!. 
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S^o^ D)ie# 7H»wj-## #»|-0^ D||e|.os«e| lJAhSH}4:2|- -y^Aj?!^ oj-soll ojojAi, 7|XHo| ul-g 

[yS^ 3]CH4+3/202 — COz+HzOl^SM 4]CH4+C02 « 2CO+2H2[ELl-#<M 5]CH4+H20 ^ CO+3H2[eiS^ 6{ej-S<N 3. 4. 5 
2| a*ll y-S-4^)]3CH4+3/202 «■ 3CO+6H2 

^US-Ofl alOlAi. 04:i;u>g2f ^H^SJ-SOl uh#7| L||0||AH #A|0|| ^(HL-l-i^ Shfe ^S^S Shfe &^7F:±:0| Xil^gf^. 




H2 RICH GAS 
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